Accurately estimating a patient's age (adult or paediatric) is a requirement for all health care clinicians, especially when the patient is unresponsive. Likewise, this ability is critical for paramedics as calculations for paediatric medication dosages, defibrillation, some equipment sizing, and other invasive procedures like intubation, require age as the basis for the calculation. No previous prehospital or nursing studies on paramedic or nursing age estimations were located. The objective of this study was to identify if undergraduate paramedic students were able to accurately estimate a patient's age.
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Background
Accurately estimating a patient's age is a requirement for all health care clinicians, especially when the patient is unresponsive. Likewise, this is an ability required by paramedics, especially for children, as calculations for medication dosages, defibrillation, some equipment sizing, and other invasive procedures, e.g. intubation, use age as the basis for the correct calculation. No prehospital studies on a undergraduate paramedics' or undergraduate nurses' ability to accurately estimate a patient's age were located in a search of the electronic literature. The objective of this study was to identify if undergraduate paramedic students were able to accurately estimate a patient's age.
Methods
This study was a prospective single-blinded observational pilot study that used a convenience sample of students in semester one of 2007. Students included were enrolled full-time in the Bachelor of Emergency Health (BEH) and Bachelor of Emergency Health/Bachelor of Nursing (BEH/BN) degrees offered through Monash University, in Victoria, Australia.
Students were shown seven patients varying in age using a Microsoft PowerPoint™ presentation. Each patient was shown in the presentation for fifteen seconds only. The authors felt this was a reasonable timeframe and consistent with real-life clinical practice, where estimations are judged in a short space of time. This timeframe is also consistent with studies undertaken in the discipline of psychology. [1] [2] [3] [4] [5] [6] Students were shown a frontal and lateral view of a complete person in each slide. A form to collect the student's estimations was supplied prior to commencing the presentation.
Descriptive statistics mean, median, and range were used to summarise the data. Statistical analysis was undertaken using SPSS (Statistical Package for the Social Sciences Version 15.0, SPSS Inc., Chicago, Illinios, U.S.A.). All confidence intervals (CI) are 95%.
Student involvement in the study was voluntary. Ethics approval for the study was granted by the Monash University Standing Committee on Ethics in Research Involving Humans.
Results
One hundred and twenty students participated in the study with 50% of students aged between 20 and 24 years. Seventy percent were females and 30% male. Most students (55%) were enrolled in year two of the BEH with 29% in year three of the BEH, the remaining 16% were enrolled in the BEH/BN.
The results demonstrate that undergraduate paramedic and paramedic/nursing students are not good at estimating the age of a range of patients, with most students unable to correctly estimate the actual age of the adult patients within a range of plus and minus five years of the correct age. However, with the children's ages two-thirds of the students were within one year either side of the correct ages. 
Discussion
In this study we have demonstrated that undergraduate paramedic, paramedic/nursing students, and potentially novice paramedics, have difficult in accurately estimating a person's age or at least being within five years either side of the actual adult age. This ability is required by paramedics as they are often called upon to estimate a person's age, adult or paediatric, as this forms the basis for drug calculations, other management regimens, and considerations for co-morbidities.
The use of images for estimating a person's age is not uncommon and has been used in previous psychology based studies, we therefore used this in preference to using real people primarily due to their availability and ethical considerations. 3, [7] [8] [9] [10] [11] [12] Using facial features as a cue to a person's age has been describe by many authors. Berry and McArthur first described features such as the colour and presentation of the hair, the appearance of the skin, dispersal of fat tissue, size of the nose, ears and eyes, and the dimension of the lips as means of determining a person's age. 7 Dehon and Bredart found that estimations of a male ages were more accurate than estimation of a female ages by a non-descript group of volunteers, and that Caucasian participants were better at estimating ages of other Caucasians. The same was found for Africans estimating ages of Africans, estimations of a male ages were also more accurate than females. 9 In this study we used all Caucasian images with students having great difficulty in estimating the age of most patients. This may be attributable to several reasons including: the lack of experience of students relating facial features to a person's approximate age; 11 and a lack of thought about comparisons with immediate family and friends' facial features and age. 10 Based on the experience of Dehon and Bredart with African age estimations we would expect the students to perform worse when estimating ages of other races like Africans and Asians. 9 This study has highlighted a need to educate undergraduate paramedic, paramedic/nursing students, and novice paramedics, in a method of age estimation and some of the cues to use in this process. A study by Sorqvist and Eriksson proved that age estimation training significantly improved the accuracy of age estimation in those participants who undertook the training. 6 Over or under estimating the age of an adult patient may make little, if any difference, to their overall management, though special consideration should be given to elderly patients given the increased likelihood for co-morbidities 13 and potential alterations to pharmacodynamics and pharmacokinetics. 14 However, in paediatric patients this inaccuracy may lead to incorrect treatment and may have potentially harmful short term outcomes. 15 This study is potentially limited by students viewing PowerPoint presentation slides to provide their estimations and not viewing a real person. The study is also limited with only using two paediatric patients in the estimations. As this was a pilot study, the sample size was small, hence the results lack external validity and should be interpreted with caution.
Conclusions
This pilot study suggests that undergraduate paramedic and paramedic/nursing students, and potentially novice paramedics, lack the ability to accurately estimate the age of a range of patients. This study has provided teaching staff for undergraduate paramedic/nursing students with sufficient information to enable better age estimations methods to be incorporated into the clinical curriculum. The study has highlighted a need for further research into better preparing undergraduate students to function in a safe and competent manner in clinical practice.
